At the Healthcare Design (HCD16) Conference in Houston, a preconference workshop was held to discuss the needed design elements to create safe patient rooms. The participants were assigned to teams and dispersed to tables around the room. Each interprofessional team was given design tools including pipe cleaners, cotton balls, modeling clay, paper, scissors, paper clips, crayons, markers, and other art supplies to develop a conceptual model of a safe patient room. At the end of the design experience, each of the teams presented their theme and conceptual model to the entire group for discussion. My assigned team was comprised of architects and interior and landscape designers, three nurses, and two hospital administrators. Each of us had a different perspective on what would be necessary to create a safe patient room. After discussion and sharing ideas, the group came up with an overarching vision and redefined a safe patient room as a transformative healing sanctuary with the concept of sanctuary meaning "a safe place."
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Factors Creating Safety Hazards in the Patient Room
Patient rooms are sometimes not safe for patients, families, or caregivers. Patients are at risk for potential and real threats to their safety with medication and treatment errors; slips, trips, and falls; communication and handoff errors; transmission of infectious diseases; and errors of omission with missed meals, medications, or procedures. Patient mix-ups can also occur with two or more patients with similar names on the same nursing unit who are confused or nonresponsive being treated with the wrong medication, incorrect dosage, or wrong treatment in their room (Shojania, 2003) . Patients are at risk for falling out of bed as they reach for personal items, the phone, or entertainment controller on the bedside or overbed tables. Fall risk is the greatest as unaccompanied patients traverse the distance from the bed to the bathroom. It is estimated that nearly 1 million patients fall in U.S. hospitals each year with nearly 30-35% sustaining an injury that complicates their recovery or causes their death (Health Research & Education Trust, 2016) . Slips in the bathroom and patient room are often related to slick flooring materials or liquids on the floor around the patient bed or sink areas. Trips can occur from power cords, equipment, and furniture that are in the walk area to the bathroom. Reducing patient falls requires thoughtful safety-minded structural design and robust process improvement. Healthcare leaders must transform the organization and caregiving culture to a safety first mentality and educate patients and families to the potential dangers of the patient walking in his or her room unaccompanied.
Design Ideas to Enhance Safety in Patient Rooms
Many design ideas to enhance safety in patient rooms were discussed in the interprofessional participants and are outlined in Table 1 . Since patient safety and the patient experience are inextricably connected, some participants suggested design ideas that indirectly affect safety and others that have a direct effect on safety. More research is needed to actually measure the effect of these design ideas on enhancing patient safety.
Adaptive, Individualized Rooms
Because different patients have differing needs, the group voiced a need for each room to be as adaptive and customizable for each patient and family with artwork that could be easily changed or furniture and fixtures that could be adapted to each patient's and family's needs. The adaptiveness of the room would also address electrical outlets and ports for personal laptops located near the patient's bed and easily accessible within arm's reach similar to electronic ports in hotel rooms. Bed, entertainment, lighting, and window covering controls should be integrated into one hand controller that also serves as a call light for help. As much as possible, the lights, window shades, entertainment systems, and other high touch devices would be voice activated to minimize the need to handle the devices.
Technology
The participants in this workshop had many ideas as to how technology could enhance safety in patient rooms. They proposed that technology could be used more to enhance caregivers' visual access to the patients at all times from the hallway decentralized nursing station or from a centralized monitoring area. Communication between the patient and caregiver could be enhanced with audiovisual (AV) technology that is easy for the patient and family to access and operate. The twoway communication could be similar to FaceTime or Skype where patients and care providers could see and hear each other allowing nurses and physicians to assess the patient remotely and provide information to answer patient's questions and concerns as needed. Such AV communication devices could also enhance connectivity between patients and family members at home or distant locations. The visual and auditory communication would enhance the decentralized nursing station concept and allow patient assessment and communication from remote sites on the unit or even to the physician's office outside of the hospital. The technology could also include biometric assessment of the patient with data transmitted directly to the patient's electronic medical record (EMR) with an alerting system to notify the nurses and/or physician of any abnormalities where immediate intervention is necessary. Mattresses could all be equipped with weight, biometrics, and imaging capabilities with direct data transfer to the EMR.
Automated displays of the patient's vitals, most recent laboratory, or procedural results could be displayed visually at the headwall computer and entered into the EMR with trend lines depicting patient recovery progress. Standardized headwalls as contrasted to same-handed rooms could facilitate standardizing caregiver responses in emergent situations and orientation to medical gases on the headwall.
Bar-coding technology in each room would ensure that the right patient receives the correct medication, treatment, and meals while also directly transmitting the information to the EMR. Bedside automated medication dispensing could replace centralized dispensing units, and opening the bedside medication unit would generate an entry into the EMR.
Reducing Hospital-Acquired Infections (HAIs)
The participants in the HCD workshop had many ideas from the brainstorming session about design features that have a potential to reduce the potential for HAIs. They suggested that the safe patient room would also be designed to reduce crosscontamination, transmission of communicable illness, and HAIs. All high touch surfaces such as equipment, furniture, overbed and side tables, light switches, sink faucets, and bed rails would have copper cladding since copper is antimicrobial (Michels, Keevil et al., 2015; Sharpe & Schmidt, 2011) . To enhance infection prevention, the safe patient room would be equipped with hydrogen peroxide misters and ultraviolet lighting for terminal cleaning of the room before the next patient was admitted into the room. Voice-activated computer technology in each room would reduce transmission of bacteria from the keyboard or mouse and make documentation easier in the EMR. Sinks and hand-hygiene dispensers would be adjacent to the entry door to the room and on the head wall to accommodate frequent handwashing.
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To reduce HAIs, biodegradable bedpans would be used. Point of service sterilization units would assist in reducing bacterial counts on equipment. Cell phones are reservoirs for microorganisms such as Staphylococcus aureus, Streptococcus, Klebsiella, Clostridium difficile, and Pseudomonas which are all pathogens that can severely affect compromised patients (Brady et al., 2011; Kirkby & Biggs, 2016) . The cell phone is a perfect vehicle for transmission of bacteria, but few healthcare workers or patients and visitors clean their cell phones. The safe patient room would include products such as PhoneSoap™ ultraviolet sanitizing devices (La Porte & Barnes, 2015) or other similar products to minimize cross-contamination of deadly bacteria to patients, and all healthcare workers, patients, and visitors would be instructed to use the devise at least once a day or more while in the patient room. These new devices are readily available at a reasonable price at electronic stores or at online buying websites.
Bedside chairs and sofas in the room would be clad in easily cleaned mesh or materials allowing for frequent disinfection while the patient is resident in the room and between patients after discharge and before admission.
Reducing Slips, Trips, Falls for Patients and Employees
Patient room flooring would be of nonskid finishes with lighting strips embedded into the floor leading the patient from the bed to the bathroom at night. The lighting track should be pressure activated and illuminated when the patient sits up and leaves the bed. Every ambulatory patient should be issued an assistive device walker that serves as a personal handrail to steady and support the patient's gait during ambulation. Patient room and bathroom lighting would be automatically illuminated with voice activation or pressure sensors in the bed indicating when a patient has shifted their weigh from a recumbent to sitting position.
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Ceiling lifts in each patient room would not only minimize patient injuries from manual turning and positioning the patient in bed, but they would also reduce caregiver injuries. The National Institute for Occupational Safety and Health reports nearly 75 injuries per 10,000 fulltime care providers related to patient lifting or position, and that rate accelerates to 107 injuries per 10,000 providers in skilled nursing facilities (Rubenfire, 2015) . Installing ceiling-mounted patient lifts in each room with ceiling tracks around the bed and from the bed to the bathroom could potentially reduce patient falls and pain while also reducing employee injuries.
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Decentralized supplies and linen easily assessable to the care providers makes care easier and safer, since the provider does not need to leave the room to "run and fetch" items for patient care.
Patient Empowerment and Engagement in Care
Patient empowerment and engagement are the most important attributes of a safe patient room. Patients who are well informed and engaged in their caregiving activities and decisions related to their condition/situation are likely more safe than patients who passively receive care in an uninformed manner. Patient footwalls must be designed to include active display units with information individualized to the patient's needs and where goals for the day can be visualized and tracked. Patients and families should be invited to speak up if something does not seem right in their care and to ask questions to expand their knowledge about their condition.
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Summary
While the design teams' conceptual model built from art supplies did not withstand the test of time, the ideas shared illuminated design solutions to create a safe patient room and ultimately, a transformative healing sanctuary.
. . . transformative healing sanctuary.
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